A classification scheme of the conformal almost contact metric manifolds with respect to the covariant derivative of the Lee form is given. The subclasses of one basic class and their exact characterizations by the maximal subgroups of the contact conformal group preserving itself are found.
The tensors L i (L), i = 1, . . . , 9 associated with an arbitrary L∈L are defined for all x, y in V .
The subspaces Li of L are determined by the conditions
Since for any L ∈ L are valid the following equations
, it is not difficult to prove the following
Li is orthogonal and invariant under the action of
3. APPLICATIONS TO ALMOST CONTACT METRIC MANIFOLDS. Let M 2n+1 (ϕ, ξ, η, g) be a (2n + 1)-dimensional almost contact metric manifold where ϕ is a tensor field of type (1,1), ξ -a vector field, η -1-form and g a Riemannian metric such that
The tangential space T p M at M in p ∈ M is an almost contact metric vector space. Let ∇ be the Levi-Civita connection on M . The fundamental 2-form Φ is given by Φ(x, y) = g(x, ϕy) for all tangent vectors x, y ∈ T p M , p ∈ M . We denote
The following 1-forms are associated with F :
where {e i }, i = 1, . . . , 2n + 1 is an arbitrary orthonormal basis of T p M , z ∈ T p M and p ∈ M . We denote Ω = X * M -the space of 1-forms on M and L 
Thus the subspaces L i in the decomposition of the space L given in Theorem 1 induce the corresponding subspaces Ω i of the space Ω. More precisely
where
The following proposition is well known.
is an anisymmetric tensor field iff the dual vector field corresponding to θ is a Killing vector field.
From Theorem 1. and Proposition 1. it follows
* is the dual vector corresponding to θ.
CLASSIFICATION SCHEME FOR THE CLASS W1 OF ALMOST CONTACT METRIC MANIFOLDS.
Using the decomposition of the space of tensors having the same symmetries as the covariant derivative of the fundamental 2-form in [2] is given a classification scheme for the almostcontact metric manifolds containing 12 basic classes W i , i = 1, . . . , 12. The manifolds in the class W 1 ⊕ W 2 ⊕ W 3 ⊕ W 9 are said to be coformal classes [4] . These manifolds are generated by Sasakian and cosymplectic manifolds by means of subgroups of the contact conformal group and they are the contact analogues of the conformally Keahler manifolds in the Hermitian geometry [3] , [5] .
Analogously to the Hermitian case [1] by making use of (2) we get a classification scheme for conformal manifolds with respect to the covariant derivative of the Lee form.
The 1-form θ on a manifold M 2n+1 (ϕ, ξ, η, g) defined by
We call a manifold in the class W i is in the subclass W ij , i = 1, 2, 3, 9, j = 1, . . . , 9 if θ is in the subspace Ω j . The class corresponding to the subspace Ω j ⊕ Ω k will be denoted by W ij ⊕ W ik .
We consider the class W 1 . The defining condition for this class is F = η ⊗ (η ∧ ω). The Lee form θ on a manifold in W 1 is given by θ = ω • ϕ. In [5] is proved that θ is contact closed, i.e. hdθ = 0. Then Proposition 1 implies
The subclass W 0 1 of W 1 consists of all manifolds with θ closed, i.e. dθ = 0. From Proposition 1 we have
Theorem 1 and equations (3), (4) From theorems 1,2 we obtain the defining conditions for the subclasses
A contact conformal transformation of the structure (ϕ, ξ, η, g) on an almost contact metric manifold M is defined (see [3] ) by
where u, v are differentiable functions on M . The set of all these transformations forms the contact conformal group G. Let M (ϕ, ξ, η, g) and M (ϕ, ξ, η, g) be conformally related as in (5). The Levi-Civita connections ∇ and ∇ of the both structures are related (see [4] ) by
We have the following THEOREM ( [3] , [5] ). The maximal subgroup of G -G 1 preserving the class W 1 consists of the transformations of type (5) It follows from (6)
LEMMA. Let M (ϕ, ξ, η, g) and M (ϕ, ξ, η, g) be manifolds in the class W 1 and the structures (ϕ, ξ, η, g), (ϕ, ξ, η, g) on M are conformally related as in (5) with a transformation c(u, v) ∈ G 1 . Then the corresponding to both structures {∇, L(θ), L i (θ)} and {∇, L(θ), L i (θ)}, i = 1, 2, 3, 7, 9 are related by
for arbitrary x, y in T p M , p ∈ M . It is not difficult to verify that the sets 1, 2, 3, 9) .
For the inverse let M (ϕ, ξ, η, g) and M (ϕ, ξ, η, g) be two manifolds in W 1i which are conformally related by a trasformation c(u, v) ∈ G 0 1 . Then (7) and (8) 
In [5] is prooved that an almost contact metric manifold M is in W THEOREM 4. An almost contact metric manifold is in the class W 1i iff the structure of the manifold is locally conformal to a cosymplectic structure by a transformation of the group G 0 1i , i = 1, 2, 3, 7, 9. PROOF. If M (ϕ, ξ, η, g) is a cosymplectic in [3] is proved that by an arbitrary transformation of G 0 1 we obtain M (ϕ, ξ, η, g) ∈ W 0 1 . Then (7) and (8) imply M (ϕ, ξ, η, g) ∈ W 1i if c(u, v) ∈ G 0 1i . For the inverse let M (ϕ, ξ, η, g) be in W 1i . Since the Lee form θ = ω • ϕ is closed, the Poincare's lemma implies that there exists locally function v such that θ = dv. In [3] is proved that by a transformation c(u, v) with the above function v and function u : du = 0 we obtain M (ϕ, ξ, η, g) is a cosymplectic manifold, i.e. F = 0 and hence θ = 0. Thus (7) and (8) imply L(dv • ϕ) = L i (dv • ϕ) and hence the transformation c(u, v) is in G 0 1i . R E F E R E N C E S
